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Introduction
The AIDS epidemic in Brazil is concentrated among the most vulnerable groups, including men who have sex with men (MSM). MSM have the highest HIV prevalence of any population group in Brazil (14%) ranging from 5 to 24% in different regions of the country 1 . This represents a rate 13 times higher than that of heterosexual men 1, 2, 3 . Moreover, 29% of reported AIDS cases in the country occur among MSM, with nearly 40% in young adults (15 and 24 years) 1, 2 . Among the reasons commonly ascribed are risky sex, the difficulty of access to services and resources for diagnosis and treatment 1 .
The objectives of second generation surveillance are to better understand the dynamics of the epidemic and to improve outcomes through early identification 4, 5 . A study conducted in six cities in the United States with MSM, aged 15-29 years revealed that 10% were HIV-positive, however, 77% did not know their HIV status, and among blacks this percentage rose to 91% 6 . In Brazil, rates of lifetime testing among MSM were 49%, which is considered low, especially for this population 1 .
Testing for HIV is the main tool for the early diagnosis of HIV infection and has the potential to contribute significantly to reducing transmission rates, morbidity and mortality. The benefits of treatment with antiretrovirals for the individual and community are much greater if started early 7 . For MSM in a monogamous relationship testing for HIV is recommended at least once a year 6, 8, 9 .
In Brazil, the current public policy is to expand access to HIV testing through Primary Care Units, Counseling and Testing Centers (ATC) and through promoting voluntary testing in the Fique Sabendo [Know your Status] campaign 10, 11, 12 , but these strategies are still at an incipient stage.
The AIDS epidemic is distributed very unevenly in the five regions of Brazil. Although incidence rates have been considered moderate in the Southeast and Central, in the South, North and Northeast, HIV prevalence continues to increase 10, 13 . The northeast concentrates the highest rates of poverty and lowest levels of education in Brazil. The region presents the worst indicators for prevention and, at the same time, highest rates of risk factors for HIV infection, such as a higher percentage of unprotected sex, little routine HIV testing and difficult access to health services. Surveillance of the epidemic in this area of the country, especially among the most vulnerable groups, and knowledge of the causes of low rates of testing is a priority 3 .
The aim of this study was to identify incentives and barriers to HIV testing among MSM in the Fortaleza Metropolitan Region, Ceará State, Brazil.
Methods

Study population
We conducted a cross-sectional study with MSM in Fortaleza, between October and November 2010. The study utilized Respondent Driven Sampling (RDS) to recruit the sample. RDS, a chainlink sampling method used for HIV biological and behavioral surveillance around the world, has been used successfully in Fortaleza and has been demonstrated to be more effective at recruiting respondents of lower socioeconomic status than Time Location Sampling, the only alternative 14, 15, 16 . RDS begins with members of the target community ("seeds"), selected by the researchers; they in turn recruit a limited number of community members who continue the recruitment process. RDS is well enough known that a set of STROBE guidelines have been published specifying best practices 17 . Chains of recruiters and recruits are linked with uniquely numbered coupons which permit tracking of chains, assure recruitment and eligibility and reduce masking 14, 16, 18, 19 . To encourage participation and cover costs to participate in the survey, recruiters and recruits receive a financial incentive. Surveillance requires active community support and this study was conducted with the support of the Support Group for the Prevention of AIDS (GAPA/CE) and Asa Branca Resistance Group (GRAB), both non-governmental organizations with lengthy experience in the field of HIV/AIDS representing MSM. The study was conducted at two public health centers: one was a Voluntary Counseling and Testing (VCT) center located in a poor neighborhood open during business hour and the other one was a Public Health Center located in a higher social class neighborhood open in the evenings.
Formative research, consisting of five expert interviews and 10 in-depth interviews with community members, was conducted. Topics included study logistics, level of incentive, materials to be distributed at the sites and interest in the study. Two cell phone numbers were available to make appointments, but most participants presented spontaneously at the sites. The seeds were selected from among the different social classes utilizing the Brazil Economic Classification Criteria (CCEB). The study began with six seeds of diverse ages and no additional seeds were required. Each seed and subsequent recruiter received three coupons to distribute. Participants needed to meet eligibility requirements: having had sex with a man in the last six months; not having participated in the study previously; being aged 18 or older; residing in Fortaleza for at least three months; presenting a valid coupon; being willing to respond to the questionnaire; being willing to sign the consent form; and not obviously under the influence of drugs or alcohol.
The working team consisted of a supervisor, four interviewers, two counselors and a nurse. The face-to-face interview was recorded on pocket PCs. Upon completion, participants were offered a rapid HIV test with pre and post-test counseling. The rapid test followed the existing national algorithm at that time: first, the Rapid Check HIV-1 and 2 (Federal University of Espírito Santo, Vitória, Brazil) and Bio-Manguinhos HIV 1 and 2 (Oswaldo Cruz Foundation, Rio de Janeiro, Brazil) administered simultaneously. An option existed for a third test if results differed, but no such incident occurred during the study. Positive cases were provided special referral for treatment. Participants received BRL 15 (~USD 9) for transportation and for their time and an additional BRL 15 for each eligible recruit entered into the study.
Data collection
Data were collected using a structured questionnaire that contained the following groups of variables: eligibility (confirmation of eligibility for participation in the study and their social network in relation to MSM), participants' personal social network sizes (measured by a cascade of questions that arrived at a number of MSM, who were 18 or older, with whom they were familiar, met or talked to in the two previous months, and who they might invite to participate in this study), sexual behavior (sexual history, number and types of sexual partners), socio-demographic information (age, education, socioeconomic status, race and ethnicity, marital status, current residence, and individual and family income), HIV testing (ever tested, last time and how many times tested, incentives and barriers to testing, advantages of testing and opinion relating to HIV testing).
Data analysis
We estimated the crude and adjusted prevalence of variables of interest for the study as well as the confidence interval of 95% using version 6.0 of the Respondent Driven Sampling Analysis Tool -RDSAT (http://www.respondentdrivensampling. org/). Parameters were set to 15,000 re-sampling, a 95% confidence interval (alpha = 0.025), and the other options set to default. The individual weights were calculated for the variable "testing" and then transferred to Stata, version 12.0 (StataCorp LP, College Station, USA), for further analysis. Graphs were generated with NetDraw 2.3.1 (Analytic Technologies, Lexington, USA).
Ethical considerations
Personal identifiers beyond age were not collected in the study. However, a record of the receipt of incentives was required by the donor. These receipts were included in documentation provided to the donor, but never associated with the study ID number. Consent forms were signed by the interviewer confirming their voluntary participation. In compliance with the regulations governing research with human beings, Resolution n. 196 of the Brazilian National Health Council (CNS), the study was submitted to the Ethics Research Committee of the Federal University of Ceará and approved under protocol 263/09.
Results
The study recruited 391 MSM. The six seeds generated 13 waves. Two seeds recruited 89.3% of the sample, with one very large component. The average number of persons per wave was 29 (range: 8-43, SD = 11.6) ( Figure 1 ).
Participants ranged in age from 18 to 59 years (mean = 26.7, SD = 9.2), with the largest single group between 18-20 years (40.3%). More than 1/3 reported 9-11 years of education (37.4%, mean = 11, SD = 3), more than half belonged to the middle socioeconomic class (C; 57.6%), most self-reported as "moreno"/mulatto/brown (66.5%), single (85.1%), living with mother and/ or father (53.4%) ( Table 1) .
The majority (97.6%) reported at least one advantage to HIV testing. Key benefits cited were: knowledge of status (91.3%), starting treatment early if infected (83.5%), to take better care of one's health (70.1%), to protect partner or partners (59.9%), to avoid diseases that come with AIDS (56.7%), to have sex without fear (55.6%), increase the quality of survival with HIV (54.1%), to serve as a warning for people to take better care of themselves (48.5%). A large majority responded that all people should be tested (89.3%), that testing should be periodic (70.4%) and over half (54.1%) responded that gays and MSM should be tested more than the general population (Table 2) . Although knowledge and attitudes towards testing were extremely positive, self-report of testing was less enthusiastic. Less than two thirds of the sample (58.1%) reported having ever tested for HIV and 64.8% of them (or only 37.7% of the total) tested in the last year. For respondents who had tested with the rapid test (26.9%), the most frequently cited reasons for testing was knowledge of serostatus (34.1%), response to the national campaign Fique Sabendo (34%), to check when their partner has other partners (28.9%) and ease of access to testing facilities (27.1%) ( Table 3 ). Also mentioned: recommended by a health professional, knowing that AIDS is treatable, having several partners, and being at high risk (Table 3) .
Forty-two percent (42%) reported never testing for HIV. Reasons provided included: believing in the trustworthiness of their partner (21%), fear of suffering discrimination if the result is positive (20.3%), believing that there is no risk of becoming infected (20%), unaware of a testing site (11.3%), having a steady partner (7.6%), not having time to go to the unit (7.2%), and fear of breach of confidentiality by health professionals (7%) ( Table 3) .
Most participants (81.9%) tested for HIV during the study and 4.2% were positive for HIV. Of those infected, 75% reported that the main reasons for testing were: the Fique Sabendo campaign (19.8%); sure that their partner has other partners (9.9%); knows that AIDS is treatable (11.7%) and having had sex without a condom (17.1%) (data not displayed).
Discussion
MSM are among the most vulnerable populations for HIV in high-and middle-income countries including Brazil, and testing is recommended annually or more frequently 8, 9, 20, 21, 22 . However, this recommended level of testing is almost never found and the percentage of participants who ever tested in our sample was relatively low. The results presented here are somewhat higher than the results found in a national survey in ten Brazilian cities, where 49% of gay men and other MSM reported ever testing for HIV 1 . However, these results, especially for those who reported being tested in the last year (38%), are much lower than those found for MSM in other developed countries where 67% to 92% reported testing in the last year 23, 24 . Different from the proportion of MSM in our study who tested, the prevalence of HIV among the participants in our study was lower than the national prevalence but similar to other metropolitan areas in the northeast 1 . At the same time, most participants tested during this study, and it can be argued that many that did not test refused because they had recently been tested. How to reconcile this testing with low levels of routine testing? One dimension could certainly relate to lack of faith in the confidentiality of testing in routine services, and consequent fear of discrimination. Discrimination and stigma are well known barriers to testing 1, 8, 23, 25, 26, 27, 28, 29 . Respondents also reported low levels of risk. Low perceived risk would provide little motivation to find out about testing locations and hours of operation. Motivation appears to be provided through public campaigns, and some men pointed to the Fique Sabendo campaign as a reason for testing, but exposure and response to campaign messages was relatively low. Men in stable, long-term relationships might also feel at low risk. If deciding not to test is considered a demonstration of faith in your partner and a loving relationship, testing would be less likely to be considered routine and appropriate 30 . Personal self-negotiation concerning risk and testing may also be manifest in the finding that respondents recommend regular and routine testing for others, even if they themselves do not test. These elements might be integrated into future campaigns to encourage early and routine testing 25 .
This study shows that fewer than half of the respondents reported never having tested. Epidemiological evidence for early detection and treatment is promising, and routine testing enables early diagnosis and treatment of infection and may reduce disease transmission 8, 20, 31, 32 . Added to these advantages, knowledge of HIV serostatus reduces risky behavior and thereby reduces transmission of the virus 25, 33 .
This study employed RDS, a method recommended by both the Centers for Disease Control and Prevention (CDC) and by the Brazilian National STD/AIDS and Viral Hepatitis program 34 . Some controversy surrounds the claim that RDS generates a probability sample, and around other assumptions of RDS and the interpretation of data. However, the method suits public health surveillance better than snowball sampling or Time Location Sampling in Fortaleza, as demonstrated in studies with vulnerable populations previously conducted here 14 .
In conclusion, in spite of recommendations that routine HIV testing is a public health strategy in the prevention and early diagnosis of HIV/ AIDS, several factors and consistent barriers to testing are found among this MSM population. It appears that government media campaigns can influence testing, and were cited as a motivating factor by respondents. Barriers, related to the fear of positive serostatus, the stigma still associated with HIV, coupled with concern about confiden-tiality in health services, among the variables studied here, appear to account for low levels of routine testing.
Policies to assure confidentiality of testing, and public communication campaigns addressing gaps in knowledge related to barriers and advocating testing need to be developed. Our study suggests that these campaigns be targeted to MSM, focusing on the importance of knowing one's serostatus for early treatment, sex without fear, and protecting one's partner. It also suggests that policies need to be changed to encourage regular and routine testing with a number of new technologies and in a wider range of venues. These could include better use of NGOs and home testing.
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